A comparison of the NADPH oxidase in human sperm and white blood cells.
The mechanism of reactive oxygen species (ROS) generation in human sperm has recently been found to depend upon a novel NADPH-oxidase (NOX5) resembling the multicomponent NADPH-oxidase of white blood cells (WBCs). The purpose of our study was to compare the ROS producing activity of NOX5 in sperm and NADPH-oxidase of WBCs, and to investigate the role of protein kinase C (PKC) in NOX5 activation. A combination of electron paramagnetic resonance (EPR), chemiluminescence (CL), and nitroblue tetrazolium (NBT) dye reduction were used to monitor ROS production by sperm. The involvement of PKC in NOX5 activation was investigated using myristate acetate (PMA), and the PKC inhibitor GF-109203X. The presence of b cytochrome in NOX5 was investigated by spectrophotometry. PMA-stimulated WBCs produced superoxide dismutase -- inhibitable EPR signals for both superoxide and hydroxyl radicals. Sperm did not produce these spectra with or without PMA stimulation. WBCs generated significantly increased levels of CL and reduced NBT after PMA stimulation; whereas sperm did not increase the CL response or reduce NBT. Adenosine triphosphate (ATP) levels in WBCs were significantly reduced after PMA stimulation, whereas sperm ATP levels did not change. The characteristic spectra of b cytochrome observed after dithionite reduction of WBCs was not observed with sperm under similar conditions. These results indicate that the ROS producing activity of NOX5 is significantly lower than the WBC NADPH-oxidase, and suggest that the activation mechanism of NOX5 in sperm is independent of PKC.